Synthesis and apical and basolateral secretion of thyroglobulin by thyroid cell monolayers on permeable substrate: modulation by thyrotropin.
In the thyroid glands, thyroglobulin (Tg) is specifically synthesized by follicular cells and then secreted into the apical lumen where it is concentrated and used as a substrate for thyroid hormone synthesis. The presence of Tg in the circulation has been reported in normal and pathological situations. To determine the domains of the plasma membrane, apical and/or basolateral, involved in Tg secretion, porcine thyroid epithelial cells were cultured as a monolayer on the porous bottom of a culture chamber in which both apical and basal media are independently accessible. Control experiments using labeled Tg ascertained the tightness of the monolayer and showed that within 48 h only 0.2-0.5% of the Tg introduced in the apical medium was transferred through the cell layer into the basal compartment. For kinetic studies of Tg synthesis and secretion, monolayers were cultured for up to 72 h in the presence of 35S-methionine and with or without 100 microU/ml thyrotropin (TSH) in the basal medium. Labeled Tg was measured by double immunoprecipitation and by fluorography of polyacrylamide gel electrophoresis. We showed that 80-95% of total secreted Tg was recovered in the apical medium. The remainder was secreted through the basolateral membranes in the basal medium. The amount of tg secreted into the apical compartment was stimulated two- to threefold by TSH whereas no TSH effect was observed on secretion in the basal compartment. Moreover, measuring apical and basal volumes, we observed a net water flow from the apical to the basal side. It was stimulated threefold by TSH, increasing the Tg concentration in the apical compartment of the stimulated cell layer. During the culture time, the amount of Tg synthesized and secreted was increased by TSH, as was the Tg mRNA content, as determined by the dot-blot hybridization method.